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ABSTRACT 

A two course sequence oa husan anatosy and physiology 
using the audiotutorial aethod of instrcction vas developed for use 
by nursing students and other students in the health or medical 
fi^ds at the Kingsborough Coanunity College in Bew rork. The project 
vas motivated by the problems of often uQderprepared students cosing 
to learn a new field and by the time constraints caused by students' 
part-tiae status. An elementary biology course was divided into 28 
learning modules (ia per sefiester) . The program included a student 
study guide, taped lessons, saall and large assembly sessions, an 
independent learning center with 30 carrels, and performance tests 
for each aodule. An analysis of the program is being planned that 
will use student questionnaires, an analysis of student time, and a 
comparison with students taking the human anatomy and physiology 
courses without audio tutorial instruction. The audio tutorial 
approach is an ideal method of fostering individualized learning, 
particularly for those students who have experienced academic 
difficulty. (9H) 
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INTRODUCTION AND OBJECTIVES 
Durfno the past decade, a number of educators have examined new and different 
learning and teaching approaches. Such interest has been stimulated by a variety 
of factors, among them: 

a. changes in student populations, particularly larger numbers of students 
who are more exposed to multi-media cormunlcatlons and who have diffi- 
culty .n reading, writing, and language skills, 

'rilV;:.^^^^^^^ "^'^Ht assist them 

d. continual development of knowledge fn academic disciplines, coupled 
with developments in multi -media technology, and , h a 

e. soaring educational costs, especially in programs involving laboratory 
equipment and n^^teri al s . .~i««.wiy 

One such approach has been the audio-tutorial (AT) module method. The AT teaching- 
le.irnlng strategy is a valid and effective technique that has been used in numerous 
science courses and other subject areas. (1,2,3). 

1. McKeachie. W.S. Procedures and Techniques of Teaching: A Survey of F «p.r>- 

mental Studies. The Am e rican Colleg e, Nevitt sLi^nrH ^Ua \ - 
New York: Wiley and Sons, Inc., \^Ul 

2. Creager, J. G., and O.L. Murray, (Eds.). The Use o^ Modules in College Biolonv 

IP^^^' Washington D.C.: The Commission on Undergraduate 
Education in the Biological Sciences, 1971. 

3. Postlethwait. S.N J.Novak. and H.T. Murray, Jr. The Audio-Tutorial A pnrn..K 
» to Learnmff. Second Edition. 1971 . Burgess l^ubl 1 shtng Co. , 

Minneapol is, Minn. » » 
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A one^-year college course in human anatomy and physiology for open admission 
students planning to enter, primarily^ nursing^ paramedical, health education, 
.ffid recreation programs, presents various educational problems. The intr-^duc- 
tion of new terminology and course content based on the interrelationships of 
design and function and the various body systems, the development of effective 
visual n^terials, and the identification of sound laboratory experiences, are 
a few such problems that should be noted • 

In addition to these factors, there are other crucial factors in the development 
of educational programs that cannot be ignored nor taken lightly. Students with 
varied educational bacicgrounds and with personal problems related to financial 
needs that result in many of them holding full or part --time Jobs, and contfnuting 
long distances, present difficulties that have a direct bearing on educational 
ichievement. Also, problems related to administrative Interpretations of 
teacher-student ratios, and obtaining adequate instructional facilities and 
supportive services » are other major influences on educational developments p 
For students who enter open-enrolln^nt programs, and have prior learning short- 
coriings in science, reading, and writing experiences, and are confronted with 
other difficulties such as those cited above, it is our belief that the use of 
AT teaching-learning modalities in human anatomy and physiology will promote 
student opportunity for success. 

The primary objective of this AT project is to promote student success in human 
anatomy and physiology through the introduction of specific teaching and learn- 
ing strategies. The objective will be achieved in the course by: 
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I. Precisely design inci student performance objectives In behavioral 
terms. 



2, Providing audio-tutorial experiences that are based on these ob- 
jectives. 

3. Offering educational units, or modules, in Anatomy and Phys(o]o<,y, 
that can be achieved at varied rates of learning. 

h. Utilizing multi-media approaches that promote subject mastery. 

5. Providing weekly examinations based directly on the student per- 
formance objectives; and student evaluations on each module so 
that the modules can be modified in response to student-identified 
areas of unclarlty and/or weakness. 

6. Designing a learning environment that Is conducive to concentration, 
repetition, and posi ti veness. Independent of a rigid time schedule 
and lock-step grouping. 

The one year course. Biology Il-I2» has been divided Into 28 learning modules 
{1^ per semester). Each module contains a student study guide composed of student 
performance objectives, summary and rationale, reading materials, experiments, 
diagrams, self-tests, a glossary of appropriate terms, and other supportive ma- 
terials (films, demonstrations, etc.) that are part of the Individual learning 
carrels and the demonstration areas In the learning center. The student study 
guides have been jointly prepared by the three instructors in the project and 
students use these study guides Instead of a laboratory manual. Also an audio- 
tape based on a script written by the Instructors, guides the students through 
each module. The tape integrates the student study guide and learning center 
experiences, and clearly Is not meant to be a lecture on tape. We have now com- 
pleted 18 modules, all of Biology II (1st Semester) and four for Biology 12 
(2d Semester), The remaining modules will be completed during the Fall, 1974, 
and Spring, 1975, Semester. 
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DLSCRiPTION OF A- T APPROACH 

Bfqlnnffiq In faW, 197^t the program was Implemented for approximately 130 
students in thr following manner: four sections of Biology 11^ the first scmes^ 
tcr of the one year Human Anatomy and PhysIoTogy course, are using the audio- 
tutorial learning approach. The weekly schedule for each student is two hours 
in a general assembly {^8 students), one hour in a tutorial group (16 students)^ 
and threv hours in tne Independent Learning Center where the student uses the 
audio-tutorial approach (24 students). The overall design is similar to that 
used by Dr. Samuel Postlethwalt and others of Purdue University. (I) 
At !ht* hoginning v^f the Fall, 197^4 Semester, the students received 1? booklet, 
St uden t I n f o rma t i on , wh i ch outlined the educational format, exp1an<^; ion of 
cxtmindtlon and grading procedures, reading assignments, and suggesx.ons as to 
hrv; tht?y can su' ceed in this course. The booklet focuses on positive achievement 
of studf*nts and their instructors* Interest In assisting them. 
Thi- focus in the Audio-Tutorial Learning Center sessions is for students to work 
Iruk'penrjPHt ly, to use the student study guide, the audio tape, and other sup- 
i^(;rtlve* naitertals to assist In achieving the stated objectives, and to work on 
tht> v^ririous rehited anatomy and physiology projects that are to be done at the 
learning station and demonstration tables In the Learning Center. As in other 
L. jr^^es, the instructor is available to assist the student In any way possible. 
In addition to this scheduled Learning Center session, the student can use the 
C*^nter during open hours, and during other class sessions with the Instructor's 
pi*rmission. There are 15 open hours per week and the Center Is available Monday 

(I) Postlethwrii t , S.N., J.Novak, and H.T.Murray, Jr. The Audio-Tutorial Approach 
to Learning. Second Edition. I97K Burgess Publishing Co., Minneapolis, Minn. 
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to T"ur>,-!.:y fr.- ? AM 5 PM, and Friday fro.T. S AM to 3 PM. Students are 
if.iuired to !"u in .in<l «»ut whenever they use the Learning Center, 
Th»' nt-t^.-rjl As..-nn!y 'Sessions function in the conventional lecture-discussion 
turtfvit. Tbf invtructor provides lectures, offers time for student discussions 
.11 J .^sJO^t;or>s t'.r: w'll c'cirify the we£:<'s objectives, an<i uses other educa- 
tional techr:.;;jos .'fi!ms, slides, guest spea<«rs) to assist the students. The 
instructor tocu'-es op those topics he bel'eves are pertinent for basic under- 
st.v •••V, ',<^ ortJor to achieve the objectives. Tne General Assembly Session Is a 
«/' ti! t >'^ipo.ne(> t of the course, since it «s at these sessions that the Learning 
Ct»ntor modules are further developed and clarified. 

T'-o S-.i!] Asser-hly Session provides students with an opportunity to meet with 
tn.^lr ;r>.truu*<.r and a smaller number of students In a more informal classrocit 
4fmo,pht re than the General Assembly Session. During these sessions, students, 
in » rourd tjble format, make scheduled oral presentations and reports on topics 
relatt'd to the fiodules, discuss anatomy and physiology topics that they and their 
ifvntructDr nili.'ve need further clarification, and take practical quizzes based 
nn the L'. irninrj Center experiments, etc. 

r 1 .f. •-■♦•f- thcrt- is a 32-lter.. multiple choice examination on the student per- 
^x>r-v,ince obiect'ves for that particular module. If a student does not success- 
f.jily p,i'f.-, the ♦examination, hejs required to repeat the nxjdule In the Learning 
C^nt^r, and also obtain additional instructional assistance in the following 
.•/-t»k. Another form, of the exam' iation is administered and, If the student does 
Mot •^uc'-et^d on the s'jcond attempt, he will receive an Incomplete (inc.) for that 
t-^^duh-. The '.tudent continues with the remainder of the course and will be re- 
lui^ed to repMt that module in the following semester. If a student does not 
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succeed in nx^rf than two modules^ while free to continue in the course^ he will 
rrtmnt the entire course. Biology 12, the second semestePt will function on a 
similar basis hoqinninq with the Spring^ 1975 Semester* 

Tht-re arc 30 carrels in the Learning Center, an adequate number so that students 
can spend additional hours reviewing the modules as often as they like, and re- 
peating those fwdules that were not successfully completed. 

Each week, students anonymously evaluate that week's rnodule* The questionnaire 
is based on a rating scale used at Kingsborough Community College for course and 
lr>structor evaluation, and is related to the Learning Center experiences and the 
study quidi:. It also contains several open^^ended questions related to suggestions 
ff*r addttions, deletions, improvements, and other consents. 

The three instructors directly involved in this project meet each week to critique 
the module, propose revisions, and discuss the progress of the entire project. 
TN* entire Department of Biological Sciences is invited to Join and to participate. 
Tht»re are also periodic discussions with representatives from the Departments of 
Fnqltsh and Nursing to consider reading materials, subject content, and approaches 
hosed on an interdisciplinary articulation. 

Pv promotinq student success and capi tal izlng on success as amotivatlng force for 
students planntnq to enter the nursing profession, this program will expedite the 
'student's goals. Rather than having confusion, failures, withdrawals, and students 
repeating a course several times, this program provides students with experiences 
that will give then> credit for those units successfully cofi^leted. Only those 
specific units not successfully completed will have to be repeated. 
With additlopcil instructional assistance, coupled with student repetition of 
structured units, there is ample evidence from other established programs that 
failure rates can be markedly decreased ana students moved through the program at 
d faster and more efficient rate. 
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Tht» folhnving frittors dfe being considered In evaluating the AT Program's effec 

* I veneris * 

1. F.:!»v.vv'rg «Mch AT experience, a questionnaire is completed by the stu- 
de'^t. (The plan calls for ]k irtodu )e&/semester, thus a total of 28 
module iue^tionnai res for the one year «- 'ogy 11-12 sequence.) 

2. Anr.Wsis of the time spent by students in the Learning Center and ttieir 
luddrnic performance. Simply stated, is there a relationship between 
the .mount of t me using the Center and the grades achieved? 

3. T'.ruijqh discussions with Dr. Morris Rabinowitz. KCC Coordinator of tn- 
stru.c ion.il Research, testing and measurements will be done to insure 
iUat the program's effectiveness is properly evaluated. 

h. fro"' the standpoint of successful completion of the course, a compari- 
son of a comparable number of KCC students experiencing the standard 
.irpro.ich In Human Anatomy and Physiology and those using the Audio- 
Tutorial technique. 

5. One -section of 2^ students using the standard lecture- laboratory ap- 
pro,»f.h has for its Instructor one of the three Individuals developing 
<ind using the AT Program. This Instructor uses the student Study 
Guiuc (objectives, materials, etc.) as his basis of teaching, but 
v/ithout the other AT program. The students are given the same module 
tests as provided in the four sections of the AT Project. Student 
success In this section will be compared with the student success 
In the four AT sections. 
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6. Cotnparl'^or, of subsequent academic performance In the related nursing 
courst»s- Fundamentals of Nursing, Maternal and Child Health, Medicine 
.ird Surgery, with the same control group cited in (3). 

7. The ubc yf a follow-up letter that will be sent to students after 
conplotion of the one year course in Human Anatony and Physiology to 
determine student perceptions of: 

course relevance to other nursing and instructional area^., 

(b) course content, 

(c) suggestions and criticisms of Audio-Tutorial methods, and 

(d) Itrpact of AT self-paced Instruction on the student's 
approach to learning. 

8. Comparison of costs for AT approach; compilation of instructional, 
facility, materials, and student costs. 

PRESENT AND FUTURE APPLICATIONS OF THIS APPROACH 

While thf audio- tutorial Human Anatomy and Physiology approach Is primarily for 
nursing students, it is available to other career students at the College. Spe- 
cif. c.illy, <>tudents planning to enter recceation programs, can use particular 
units to better understand the human body; pre-physlcal therapy students seeking 
ri,.re inforrwtion on human anatomy and physiology prior to entering the next step 
of their career programs; secretarial students who plan to enter a medical or 
asioc'-ited field could use the units related to terminology, or specific body 
s^ste-ns. Furthermore, biology Instructors who use the standard laboratory- 
lecture approach and identify students experiencing academic difficulty in Human 
Anatomy and Physiology could refer those students to the Audio-Tutor I al Learning 
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C».*jt«T» ind they could u*>c thts modules as supportive mstfuctional programs* 
The dei/elopcd mf>Jules are applicable for other career programs and the various 



brknif.fs t>t SUNY jnd CUNY, especially those focusing on sel f -di rected and ••open 
uni vi^rs I iv'* concepts* As education becomes recognii'ed as a Mfetime process, 
and individuals change Cr^reers or return to schoo* afcer a number of life ex- 
perienc:*'*, thi% tiudip-cutorl al approach is an Ideal method of fostering Indivi- 
dual lt*;irrMng. As one examines our society ♦ there v^l 11 continue to be developing 
forces ♦ ;r tnc tr lining of qualified personnel in the nursing and allied health 
sciences profess i o'ls . 

Thcrs-j- of us \r*ho have been involved in this project would like to en^haslze that 
Vie view the audi ^-tutorial approach as an alternative method of Instruct lon» We 
have spent a cofi^ i derable amount of time and energy over the past two years In 
pliinnlnq and developing the anatomy and physiology modules and we are most enthu-* 
siastic ibojt usinq them and evaluating their effectiveness. By no means are we 
suqqe* t inn that this learning and teaching methodology should be the only approach 
fur Kincjsborough Community College students or for students at other Institutions, 
Erv.t instructor -^ust cone to terms with the ever present problem of how to be a 
mof.- effective educator, and it is this concern that has led several of us to 
eyplo'^e the aud J o- tutor i al approach* 

fi) State Univerv,ity of New York, and City University of New York* 



(1 
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